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Abstract
Introduction: The	OM-85	(Broncho-Vaxom)	consumption	has	drawn	considerable	at-
tention	 in	the	prevention	of	recurrent	respiratory	tract	 infections.	However,	 it	has	
been	reported	that	the	relationship	between	OM-85	consumption	and	recurrent	res-
piratory	 tract	 infections	 is	variable.	This	meta-analysis	was	performed	 to	evaluate	
this relationship.
Methods: A	 systematic	 literature	 search	 up-to	May	 2020	was	 performed	 and	 14	
studies	were	detected	with	1859	paediatric	subjects,	of	them	890	consumed	OM-
85.	They	were	reporting	relationships	between	OM-85	consumption	and	recurrent	
respiratory	 tract	 infections.	 Odds	 ratio	 (OR)	 or	 mean	 differences	 (MD)	 with	 95%	
confidence	intervals	(CIs)	was	calculated	to	evaluate	the	prognostic	role	of	OM-85	
consumption	 and	 recurrent	 respiratory	 tract	 infections	 using	 the	 dichotomous	 or	
continuous	method	with	a	random	or	fixed-effect	model.
Results: OM-85	 consumption	was	 significantly	 related	 to	 lower	 frequency	 of	 res-
piratory	tract	infections	(MD,	−1.16;	95%	CI,	−1.66	to	−0.65,	P <	 .001);	 lower	total	
duration	 of	 respiratory	 tract	 infections	 (MD,	 −19.51;	 95%	 CI,	 −23.00	 to	 −16.01,	
P <	 .001);	 lower	 incidence	of	 respiratory	 tract	 infections	 (OR,	0.40;	95%	CI,	0.21-
0.77,	P =	.006);	lower	number	of	antibiotic	courses	(MD,	−1.40;	95%	CI,	−2.63	to	0.17,	
P =	.03);	and	lower	antibiotic	use	(OR,	0.38;	95%	CI,	0.29-0.52,	P <	.001).	However,	
OM-85	consumption	was	not	significantly	related	to	adverse	event	rate	(OR,	1.02;	
95%	CI,	0.52-2.03,	P =	.94);	or	to	wheezing	attacks	frequency	(MD,	−0.25;	95%	CI,	
−0.59	to	0.08,	P =	.14).
Conclusions: The	impact	of	OM-85	consumption	on	recurrent	respiratory	tract	 in-
fections	may	have	a	great	effect	as	a	tool	to	improve	subjects’	immunity	against	re-
current	respiratory	tract	infections,	which	could	be	helpful	in	crucial	situations,	eg,	
COVID-19	pandemic.	OM-85	non-consumers	had	an	 independent	risk	relationship	
with	recurrent	respiratory	tract	infections.	This	relationship	forces	us	to	recommend	
OM-85	consumption	with	those	with	a	high	risk	of	recurrent	respiratory	tract	infec-
tions to avoid any possible complications.

www.wileyonlinelibrary.com/journal/ijcp
https://orcid.org/0000-0003-0227-8404
mailto:
https://orcid.org/0000-0001-7620-2918
mailto:zhuyi1222@sina.com


2 of 8  |     CAO et Al.

1  | BACKGROUND

A	 respiratory	 tract	 infection	 is	 an	 infectious	disease	 in	 the	 res-
piratory	tract,	upper	respiratory	tract	infection,	or	lower	respira-
tory	 tract	 infection.	 Respiratory	 tract	 infections	 can	 affect	 the	
sinuses,	 throat,	 airways,	 or	 lungs.	 Lower	 respiratory	 infections	
tend	 to	 be	 far	 more	 serious	 conditions	 than	 upper	 respiratory	
infections.1	 Most	 respiratory	 tract	 infections	 get	 better	 with-
out	 treatment,	 but	 sometimes	 patients	may	 need	 critical	 care.1 
Recurrent	 respiratory	 tract	 infections	 are	 one	 of	 the	 common	
diseases	in	children.	It	is	upper	or	lowers	respiratory	tract	infec-
tions	that	occur	usually	per	year,	though,	the	perception	of	rep-
etition	remains	unclear.	According	to	the	guidelines	of	the	Dutch	
College	of	General	Practitioners	referral	for	recurrent	respiratory	
tract	infection	is	designated	if	acute	otitis	media	occurs	>4 times 
per	year,	sore	throat	occurs	>5	times	per	year,	or	 if	otitis	media	
with	effusion	continues	for	>6	months.1	The	period	of	recurrent	
respiratory	tract	infections	is	longer	and	it	may	disturb	children's	
growth	and	increase	the	suffering	from	other	respiratory	diseases	
through adulthood.

The	 pathogenesis	 of	 recurrent	 respiratory	 tract	 infections	 is	
complex	by	the	variability	of	microbial	causes,	immunology,	and	re-
spiratory diseases.2	These	days,	there	 is	a	great	concern	about	re-
spiratory	tract	infection	prevention	due	to	the	COVID-19	pandemic.	
Some	 studies	 recommend	 an	 association	 between	 the	 Bacillus	
Calmette-Guérin	 (BCG)	 vaccine	 and	 the	 malaria	 treatment	 to	 the	
prevention	 of	 SARS-CoV-2	 infection.	 Other	 related	 infant's	 lower	
vulnerability	to	the	BCG	vaccine.	Also,	some	other	reports	claimed	
the	possible	use	of	chloroquine	and	hydroxychloroquine	as	prophy-
lactic in such a pandemic.3

OM-85	 (Broncho-Vaxom)	 is	 not	 directly	 related	 to	 COVID-19	
but	can	help	to	reduce	the	incidence	of	respiratory	tract	infections.	
OM-85	is	an	orally	administered	immunomodulator	consists	of	the	
lyophilised	bacterial	lysate	of	eight	pathogenic	bacteria	of	the	respi-
ratory	tract.	OM-85	stimulates	immune	defences	and	the	manufac-
ture	of	salivary	IgA,	bronchoalveolar	IgA,	and	serum	IgA	and	IgG4; it 
has been used since 1980 to both adults and children to stop recur-
rences	of	respiratory	tract	infections;	also,	to	increasing	IgA	and	IgG;	
OM-85	has	shown	other	immunomodulating	properties,	such	as	in-
ducing	the	terminal	maturation	of	human	dendritic	cells	with	an	en-
hanced	T	cell-stimulatory	capacity,5	up-regulating	 the	Th1-specific	
cytokine	IFN-γ,	and	the	down-regulating	the	Th2-specific	cytokine	
IL-4.6	All	these	properties	could	activate	various	systems	in	the	chain	
of	immunologic	defence	reactions.

Meanwhile,	 the	outcomes	of	most	of	 the	studies	on	OM-85	are	
inconsistent	and	the	sample	sizes	are	small;	this	meta-analysis	of	ran-
domised	controlled	trials	of	OM-85	used	in	paediatric	respiratory	tract	
infections	was	to	assess	the	efficacy	and	safety	of	OM-85	consump-
tion	 and	 to	deliver	 evidence	 for	 clinical	 use	of	OM-85	 in	paediatric	
respiratory	tract	infections	suggest	its	use	in	crucial	situations,	eg,	the	
COVID-19	pandemic.

2  | METHODS

The	study	performed	here	followed	the	meta-analysis	of	studies	in	
the	epidemiology	statement,7	which	was	conducted	following	an	es-
tablished protocol.

2.1 | Study selection

Studies	included	were	randomised	controlled	trials	assessing	the	ef-
ficacy	and	safety	of	OM-85	 (Broncho-Vaxom)	on	paediatric	 recur-
rent	respiratory	tract	 infections.	Studies	included	were	that	stated	
statistical	measures	of	relationship	(odds	ratio	[OR],	 incidence	rate	
ratio,	or	relative	risk,	with	95%	confidence	intervals	[CIs])	between	
OM-85	consumption	and	its	efficacy	and	safety	in	paediatric	recur-
rent	respiratory	tract	infections.

Only	 human	 studies	 in	 the	 English	 language	 were	 consid-
ered.	 Inclusion	 was	 not	 limited	 by	 study	 size	 or	 publication	 type.	
Publications	 excluded	 were	 review	 articles	 and	 commentary	 and	
studies	that	did	not	deliver	a	measure	of	association.	Figure	1	shows	
the whole study process.

2.2 | Identification

First,	we	conducted	a	systematic	search	of	OVID,	Embase,	Cochrane	
Library,	PubMed,	and	Google	scholar,	till	May	2020,	using	a	blend	of	
keywords	and	similar	words	for	OM-85,	Broncho-Vaxom,	paediatric	

What’s new

The	 OM-85	 (Broncho-Vaxom)	 consumption	 has	 drawn	
considerable	attention	in	the	prevention	of	recurrent	res-
piratory	 tract	 infections.	 However,	 it	 has	 been	 reported	
that	the	relationship	between	OM-85	consumption	and	re-
current	respiratory	tract	infections	is	variable.	This	meta-
analysis	was	performed	to	evaluate	this	relationship.

What’s known

The	 impact	of	OM-85	consumption	on	recurrent	respira-
tory	 tract	 infections	may	have	a	great	effect	as	a	 tool	 to	
improve	 subjects’	 immunity	 against	 recurrent	 respiratory	
tract	 infections,	 which	 could	 be	 helpful	 in	 crucial	 situa-
tions,	 eg,	 COVID-19	 pandemic.	 OM-85	 non-consumers	
had an independent risk relationship with recurrent respir-
atory	tract	infections.	This	relationship	forces	us	to	recom-
mend	OM-85	consumption	with	those	with	a	high	risk	of	
recurrent	respiratory	tract	infections	to	avoid	any	possible	
complications.
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recurrent	 respiratory	 tract	 infections,	 antibiotic	 use,	 adverse	 drug	
reactions,	 and	 wheezing.	 All	 identified	 studies	 were	 pooled	 in	 an	
EndNote	 file,	 duplicates	were	omitted,	 and	 the	 title	 and	abstracts	
were	reviewed	to	exclude	studies	that	did	not	report	the	association	
between	OM-85	consumption	and	its	efficacy	and	safety	in	paediat-
ric	recurrent	respiratory	tract	infections,	based	on	pre-specified	in-
clusion	and	exclusion	criteria.	The	remaining	articles	were	reviewed	
for	associated	information.

2.3 | Screening

Data	were	abridged	on	the	following	bases;	study-related	and	sub-
ject-related	characteristics	onto	a	 standardised	 form.	 last	name	of	
the	primary	author,	period	of	study,	year	of	publication,	country,	re-
gion	of	the	studies,	and	study	design;	population	type,	total	number	
and	 number	 of	 OM-85	 consumers,	 demographic	 data	 and	 clinical	
and treatment characteristics; paediatric recurrent respiratory tract 
infections	characteristics,	the	period	of	evaluating	OM-85	consump-
tion	related	to	paediatric	recurrent	respiratory	tract	infections,	qual-
itative	 and	quantitative	method	of	 evaluation,	 information	 source,	
and	outcome	evaluation;	and	statistical	analysis	OR	or	relative	risk,	
with	95%	CI,	of	association	between	OM-85	efficacy	and	safety	in	
paediatric	recurrent	respiratory	tract	infections.8	When	there	were	
different	 data	 from	 one	 study,	we	 extracted	 them	 independently.	
The	risk	of	bias	 in	these	studies;	 individual	studies	were	evaluated	
using	the	quality	in	prognosis	studies	tool,	which	evaluates	validity	
and	 bias	 in	 studies	 of	 prognostic	 factors	 across	 six	 domains:	 par-
ticipation,	 attrition,	 prognostic	 factor	 measurement,	 confounding	
measurement,	 and	 account,	 outcome	 measurement,	 and	 analysis	
and reporting.9	Any	inconsistencies	were	addressed	by	a	reevalua-
tion	of	the	original	article.

2.4 | Eligibility

The	main	outcome	focused	on	the	efficacy	and	safety	of	OM-85	on	
paediatric	recurrent	respiratory	tract	 infections.	Evaluation	of	effi-
cacy	and	safety	of	OM-85	consumption	compared	with	the	control	
of	paediatric	recurrent	respiratory	tract	infections	was	extracted	to	
form	a	summary.

2.5 | Inclusion

Sensitivity	analyses	were	limited	only	to	studies	reporting	the	rela-
tionship	between	OM-85	consumption	and	its	efficacy	and	safety	in	
paediatric	 recurrent	 respiratory	 tract	 infections	 subjects.	 For	 sub-
category	and	sensitivity	analysis,	we	used	OM-85	consumers	com-
pared	 with	 control	 for	 comparisons	 between	 paediatric	 recurrent	
respiratory	tract	infections	as	reference.

2.6 | Statistical analysis

The	dichotomous	or	continuous	method	with	a	random-effect	model	
or	 fixed-effect	was	used	 to	 calculate	 the	OR	or	Mean	differences	
(MD)	and	95%	CI.	The	I2	index	was	calculated;	the	I2	index	is	between	
0%	and	100%.	Values	of	about	0%,	25%,	50%,	and	75%	indicate	no,	
low,	moderate,	and	high	heterogeneity,	respectively.10	When	I2 was 
higher	than	50%,	we	chose	the	random	effect	model;	when	it	was	
lower	 than	 50%,	 we	 used	 the	 fixed-effect	 model.	 A	 subcategory	
analysis	 was	 completed	 by	 stratifying	 the	 original	 evaluation	 per	
outcome	categories	as	described	before.	 In	this	analysis,	a	P-value	
for	differences	between	subcategories	of	<.05 was considered sta-
tistically	 significant.	 Publication	 bias	 was	 evaluated	 quantitatively	

F I G U R E  1  Schematic	diagram	of	the	
study procedure
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using	the	Egger	regression	test	(publication	bias	considered	present	 
if	 P	 ≥	 .05),	 and	 qualitatively,	 by	 the	 visual	 examination	 of	 funnel	
plots	of	the	logarithm	of	ORs	or	MD	vs	their	standard	error	(SE).8	All	 
P-values	 were	 two-tailed.	 All	 calculations	 and	 graphs	 were	 per-
formed	using	reviewer	manager	version	5.3	 (The	Nordic	Cochrane	
Centre,	The	Cochrane	Collaboration,	Copenhagen,	Denmark).

3  | RESULTS

A	total	of	1151	unique	studies	were	identified,	of	which	14	studies	
(between	 1984	 and	 2020)	 fulfilled	 the	 inclusion	 criteria	 and	were	
included in the study.11-25

The	14	studies	included	1859	paediatrics	with	890	OM-85	pae-
diatric	 consumers.	All	 studies	 had	 paediatric	 recurrent	 respiratory	
tract	infections.

Study	 size	 ranged	 from	43	 to	 400	 paediatric	 followed	 for	 any	
possible	 recurrent	 respiratory	 tract	 infections	 at	 the	 start	 of	 the	
study	as	shown	in	Table	1.	Fifteen	studies	reported	data	stratified	
subjects	by	the	OM-85	consumption	related	to	the	frequency	of	re-
spiratory	tract	infections;	three	studies	related	to	the	total	duration	
of	respiratory	tract	infections;	four	studies	related	to	the	incidence	
of	 respiratory	 tract	 infections;	 five	 studies	 related	 to	 the	 adverse	
event	rate;	four	studies	related	to	the	number	of	antibiotic	courses;	
four	studies	related	to	antibiotic	use;	and	three	studies	for	the	fre-
quency	of	wheezing	attacks.	The	impact	of	OM-85	consumption	on	
recurrent	 respiratory	 tract	 infections	 was	 observed	 in	 all	 popula-
tions studied.

OM-85	 consumption	 was	 significantly	 related	 to	 lower	 fre-
quency	of	respiratory	tract	infections	(MD,	−1.16;	95%	CI,	−1.66	to	
−0.65,	P <	.001)	with	high	heterogeneity	(I2 =	92%);	lower	total	du-
ration	of	respiratory	tract	infections	(MD,	−19.51;	95%	CI,	−23.00	to	
−16.01,	P <	.001)	with	no	heterogeneity	(I2 =	0%);	lower	incidence	of	

respiratory	tract	infections	(OR,	0.40;	95%	CI,	0.21-0.77,	P =	 .006)	
with	moderate	heterogeneity	(I2 =	72%);	lower	number	of	antibiotic	
courses	(MD,	−1.40;	95%	CI,	−2.63	to	0.17,	P =	 .03)	with	high	het-
erogeneity	 (I2 =	96%);	and	 lower	antibiotic	use	 (MD,	0.38;	95%	CI,	
0.29-0.52,	P <	 .001)	with	no	heterogeneity	 (I2 =	14%)as	 shown	 in	
Figures	2	and	3.

However,	OM-85	consumption	was	not	 significantly	 related	 to	
higher	 or	 lower	 adverse	 event	 rate	 (OR,	 1.02;	 95%	 CI,	 0.52-2.03,	
P =	.94)	with	no	heterogeneity	(I2 =	0%);	or	to	wheezing	attacks	fre-
quency	(MD,	−0.25;	95%	CI,	−0.59	to	0.08,	P =	.14)	with	high	hetero-
geneity	(I2 =	90%)	as	shown	in	Figure	4.

Stratified	 analysis	 of	 studies	 adjust	 for	 OM-85	 consumption	
linked	to	reduction	in	fever	rate,22 reduction in incidence acute na-
sopharyngitis,12,24	and	effect	on	 IgM	and	 IgG	were	not	performed	
because	the	studies	reported	or	adjusted	for	these	factors	were	few.

Based	on	the	visual	 inspection	of	 the	funnel	plot	as	well	as	on	
quantitative	measurement	using	the	Egger	regression	test,	there	was	
no	evidence	of	publication	bias	(P =	.84).

4  | DISCUSSION

The	OM-85	consumption	was	examined	for	its	efficacy	and	safety	
of	paediatric	recurrent	respiratory	tract	infections	with	diverse	re-
sults.	Previous	studies	reported	the	efficacy	and	safety	of	OM-85	
consumption	in	recurrent	respiratory	tract	infections;	however,	their	
results	were	conflicting.11-25

In	this	meta-analysis	study	based	on	14	studies	in	1859	paediat-
rics	with	842	OM-85	paediatric	consumers,	we	showed	that	OM-85	
consumption	is	significantly	related	to	a	lower	frequency	of	respira-
tory	tract	infections,	a	lower	total	duration	of	respiratory	tract	infec-
tions,	and	lower	incidence	of	respiratory	tract	infection.	This	effect	
was observed primarily in all populations studied.11-25	This	 finding	

Study Total
OM-85 
consumers Country

Maestroni17 20 11 Switzerland

Zagar18 55 29 Yugoslavia

Paupe19 116 61 France

Jara-Pérez20 200 99 Mexico

Esposito 212 288 100 Italy

Gutiérrez-Tarango21 54 26 Mexico

Schaad22 232 120 Switzerland	and	Germany

Del-Río-Navarro23 43 22 Mexico

Razi24 75 35 Turkey

Bitar16 177 87 Lebanon

Chen25 96 48 China

Esposito 114 400 200 Italy

Sly15 49 25 Australia

Souza13 54 27 Brazil

Total 1859 890 —

TA B L E  1  Characteristics	of	the	
selected	studies	for	the	meta-analysis
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suggests	that	OM-85	consumption	protects	against	recurrent	respi-
ratory	tract	infections	and	could	be	of	help	in	a	pandemic	such	as	the	
COVID-19	pandemic	to	reduce	and	accompanied	supra-infection.

The	results	also	suggested	that	the	OM-85	consumption	was	
positively	 related	 to	 a	 lower	 number	 of	 antibiotic	 courses,	 and	
lower	 antibiotic	 use	 reflecting	 higher	 efficacy	 against	 recurrent	

respiratory	 tract	 infections.	However,	no	 relation	was	 found	be-
tween	OM-85	 consumption	 and	 high	 adverse	 event	 rate	 or	 fre-
quency	wheezing	attacks.	That	could	be	due	to	the	low	number	of	
studies	that	fulfilled	the	requirement	of	our	meta-analysis	with	the	
relationship	 between	OM-85	 consumption	 and	wheezing	 attack	
frequency	(three	studies).	The	frequency	wheezing	attacks	results	

F I G U R E  2  Forest	plot	of	the	OM-85	
consumption compared with the control 
of	paediatric	recurrent	respiratory	tract	
infections	related	to	A)	frequency	of	
respiratory	tract	infections,	B)	total	
duration	of	respiratory	tract	infections,	C)	
incidence	of	respiratory	tract	infections

F I G U R E  3  Forest	plot	of	the	OM-85	
consumption compared with the control 
of	paediatric	recurrent	respiratory	tract	
infections	related	to	A)	antibiotic	uses,	B)	
number	of	antibiotic	courses

F I G U R E  4  Forest	plot	of	the	OM-85	consumption	compared	with	the	control	of	paediatric	recurrent	respiratory	tract	infections	related	
to	A)	adverse	event	rate,	B)	wheezing	attacks	frequency
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may	differ	if	more	studies	were	found	with	such	a	relationship	since	
the P-value	was	 low	 (P =	 .14)	 although	 for	 the	 relation	between	
OM-85	consumption	and	high	adverse	event	rate	(five	studies)	 it	
is	not	expected	to	find	any	possible	significant	relation	since	the	
P-value	is	almost	equal	1	(P =	.94).	A	previous	meta-analysis	found	
OM-85	consumption	with	a	more	adverse	even	rate;	however,	we	
could	not	 find	 this	 significant	here.	That	might	be	because	 their	
study	comprises	53	studies,	42	of	them	were	from	China.	Hence	
the	adverse	events	found	could	be	specific	for	Chinese	paediatrics	
and	that	worth	further	study.26

Respiratory	 tract	 infections	 are	 vital	 causes	 of	 illness,	 death,	
and disability in children27,28	and	consequently	are	one	of	the	major	
costs load on the healthcare system.29	The	pathogenesis	of	recur-
rent	respiratory	tract	infections	is	complex	and	has	many	factors,	
eg,	anatomical	and	physiological	features	of	the	respiratory	system,	
lack	of	vitamins,	 trace	elements	or	calcium,	genetic,	environmen-
tal	factors,	and	reduced	immunity.30	To	treat	recurrent	respiratory	
tract	 infections	 in	 children,	 probable	 pathogenic	 factors	 such	 as	
environmental	and	other	manageable	factors	should	be	stopped	to	
improve	nutrition	and	physical	fitness	and	add	trace	elements	and	
vitamins;	 anti-bacterial	 or	 antiviral	 regiments	 could	 be	 started	 in	
the acute stage.30	 So,	 immunomodulator	 agents,	 such	 as	OM-85	
are	recommended	in	recurrent	respiratory	tract	infections.31

Most	of	the	recurrent	respiratory	tract	infections	are	caused	by	
viruses,	but	these	are	often	followed	by	bacterial	supra-infection.32 
Irrespective	of	whether	they	are	viruses	or	bacteria,	the	occurrence	
of	pathogens	in	the	respiratory	tract	activates	the	innate	and	adap-
tive immune systems.33	 A	 key	 event	 amongst	 the	 actions	 of	 the	
adaptive	 immune	system	 is	 the	production	of	 IgA	molecules.33	As	
a	result,	patients	with	impaired	immunity	and	chronic	inflammation	
are	at	greater	risk	of	respiratory	tract	infections.34

OM-85	 is	 an	 immunomodulator	 that	 consists	 of	 lyophilised	
bacterial	 lysates	 from	 21	 different	 bacterial	 strains	 from	 the	
eight-major	species	that	are	most	often	related	to	respiratory	tract	
infections.35,36	Previous	studies	indicate	that	OM-85	decreased	the	
frequency	 of	 recurrent	 respiratory	 tract	 infections	 and	 improved	
immune	function.	The	production	of	antigen-specific	memory	CD4+ 
T	cells	could	up-regulate	T	helper	type	1	(Th1)	immune	responses,	
increasing	 more	 effective	 anti-microbial	 defences	 in	 the	 long-
term.35,36	previous	studies	have	reported	the	advantage	of	OM-85	
in	respiratory	tract	infection	reduction;	however,	the	sample	sizes	of	
most studies were small.11-25	A	systematic	quantitative	review	of	13	
clinical	trials	evaluating	OM-85	reported	favouring	OM-85	against	
acute	respiratory	tract	infection	in	children.37	In	2010	Schaad	com-
pleted	a	systematic	review	to	evaluate	the	effectiveness	of	OM-85	
for	stopping	the	incidence	of	respiratory	tract	infections	in	paedi-
atric populations.38	 They	 showed	 a	26.2%	 reduction	of	 recurrent	
respiratory	tract	infections	with	OM-85.	In	a	recent	meta-analysis,	
19	 studies,	 the	 results	 indicated	 that	 through	a	whole	year,	 com-
pared	with	the	routine	regiment,	the	 inclusion	of	OM-85	reduced	
the	occurrence	of	acute	respiratory	tract	infection.39

The	reasons	for	the	effect	of	OM-85	consumption	on	paediatric	
recurrent	respiratory	tract	infections	are	likely	to	be	multi-factorial.	
Unfortunately,	no	study	adjusted	for	further	relations,	so	it	was	hard	
to	draw	out	any	of	these	multi-factors	effects	of	OM-85	consump-
tion	on	paediatric	recurrent	respiratory	tract	infections.	Few	studies	
answered	whether	an	OM-85	consumption	is	linked	to	a	reduction	in	
fever	rate,22	reduction	in	 incidence	acute	nasopharyngitis,12,24 and 
effect	on	IgM	and	IgG,17	so,	we	could	not	draw	solid	outcomes	re-
lated	to	these	factors.

From	the	study	presented	here,	we	 recommend	 increasing	 the	
use	of	OM-85	consumption	against	paediatric	recurrent	respiratory	
tract	 infections	since	 the	OM-85	 is	easily	available	and	safe	espe-
cially	in	pandemics	related	to	respiratory	tract	infections	such	as	the	
COVID-19	pandemic	to	oppose	the	possible	negative	result	as	early	
as possible.

4.1 | Limitations

The	sample	size	was	small	 in	most	of	the	 included	studies.	The	14	
included studies recruited subjects in each study were mostly with 
one	 ethnicity.	 There	 may	 be	 selection	 bias	 in	 this	 study	 since	 so	
many	of	 the	 studies	 found	were	excluded	 from	 the	meta-analysis.	
However,	the	studies	excluded	did	not	satisfy	the	inclusion	criteria	
of	our	meta-analysis.	Also,	 the	 included	studies	 recruited	 subjects	
with	different	disease	ages,	and	 treatment	strategies,	which	could	
result	in	heterogeneity	in	the	meta-analysis.	The	subgroup	analysis	
showed	that	significant	heterogeneity	still	exists	in	different	sample	
size	groups.

Also,	 we	 could	 not	 answer	 whether	 OM-85	 consumption	 is	
linked	to	a	reduction	in	fever	rate,	reduction	in	the	incidence	of	acute	
nasopharyngitis,	and	an	effect	on	IgM	and	IgG.

5  | CONCLUSIONS

The	impact	of	OM-85	consumption	on	paediatric	recurrent	respira-
tory	tract	infections	may	have	a	positive	effect	as	a	tool	to	improve	
subjects’	immunity	against	paediatric	recurrent	respiratory	tract	in-
fections.	OM-85	non-consumers	had	an	independent	risk	relation-
ship	 with	 recurrent	 respiratory	 tract	 infections.	 This	 relationship	
forces	us	to	recommend	OM-85	consumption	with	those	with	a	high	
risk	 of	 recurrent	 respiratory	 tract	 infections	 to	 avoid	 any	possible	
complications	especially	in	such	a	COVID-19	pandemic	that	mainly	
affects	the	respiratory	tract.

AVAIL ABILIT Y OF DATA AND MATERIAL S

The	datasets	analysed	during	 the	current	study	are	available	 from	
the	corresponding	author	on	reasonable	request.
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